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　During the ｃｏ１１１s｛l,が4fll!ill゛estigatioi!of the chemical co°positio° of yeast cell walls,
reported previously,　　we began to think that it is　very　important to make clear the
role of the cell wall in metabolism. So we started our study on yeast cell walls under
this b}'-theme. Although the role of cell wall in microbial metabolism has been studied
　　　　　　　　　　　　　　　　　　　　　5,6,7)
comsiderably by many workers,　　it can ｂ‘ｅhardly recognized that it’･has陥ｅｎ･cl'arified
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　8,
9,10.11)
enough; Particularly･the S‘tudy on the yeast cell walls 緬n6じso extensive as on the
　　　　　　　　　　　　　　　　　　　　｀　　　●･fμゝ.　　　　　　　　　　　　　　　　　　・bacterial cell walls. ‥‥‥‥
　As the change of the　chemical co?position　and property ｏ･卜ｃｅｌドwallis considerd
to be ｏｎｅ･ofthe factor of building up resistibity against medic･ines, the present inves-
tigation has aimed to find out if the cliemicaトcomposition, especially the･carboh?;?ｒａtｅ
component　of　resistive: ･yeast　ｃｅｌ】walls (resistant .to , antibiotics　Fermicidin　and
　　　　　　13）　　　　　　　　　　　　　　　’‘゛Eurocidin ) and resistive bacterial cell walls (resistant to Streptomycin) had changed
or not.
　　　　　　　　　　　　　　　　　　　　　Materials　and　Methods
　Ｓａｃｃｈａｒｍｉりｃｅｓｃｅｒｅ。iｓｉａｅｎｄＥ. ｃｏｉｌｓｔｔａ"＼Ｔ＼.2bT were used in these investigations｡
　By　training　these　organisms　to . antibiotics　Eurocidin　resistant　Ｓ. ｃｐｒｅｍｓｉａｅ　and
Fermicidin resistant ざ. cerev六iae and Streptomycin resistan･t£｡じ?i 2 bT were bred,
that　is .breeding　of　the　antibiotics　resistant　organisms was　performed　step by step
th‘rough the series　of　mediuふ　containing　increasing　concentration of Eurocidin, Fer･
ll!icidin　and　Streptomycin　respectively. The organisms　and　antibiotics　used　in゛ this
investigation are summarized in Table l.
Table 1. Resistibility of tested organisms to antibiotics
　　　　　　　　　　　　　antibioticsづ
~
Eurocidin　曇*
　(lu/r)　　’j
Fermicidin
**を
　　(lOu/r) ■
　Streptomycirie　≫-:≫
Cdihydro St. sulfate)
S. cereuisiae
S. cereuisine
E. ctii2bTヅ　　・
lOOr/ml.
<lr/ml.
< 0.lr/ml.
　10 r/ml.
2000r/nil.
　Basic medium of yeast was Hayduck liquid medium. In the case of bacteria the
medium　consisted of 2 96 of glｕｃｏsｅ，0.1％of（Ｎ隋）２ＨＰＯ４，0.8％of（ＮＨ４）2S04，
5 mg 96 of ＦｅＳ０４７Ｈ２０，0.2％。of NaCl, 0.1 96 of K2HPO4, 0.04 96 of MgSOJHzO
and 2 96 of CaCOs but antibiotics resistant strains were grown on ａ basic ｍｅｄ沁ｍ
　　　　　　　　　　　　　s　　　　　　　　　　　j　　　　　　I　　　　　　F　　　　　　　　　　　　　　　　　●containing thier re pective antibiotics. The　yeasts were harvested at two weeks "from
c’ Faculty 6f Agliとulture, Kyoto University　　　　　　　　　　　　　　　　　　　　／・
** These were kindly surplyed by‘Dr.・K. NaKazawa of the Institute for Fermentation
*** Obtained from Sankyo medicals, LTD.
６stand　culture at 28°C. whi】ｅ　£.印li were harvested at 24 hrs-　from shaking culture
at 3Cﾄﾞ)Ｃ. by cent?uging.　　　･..・.･　・.　　　･･.･･・　　　　　　..･　　　　・・　　　　・.
　The components　of yeast cell･walls, were　investigated　by ‘the　analytical　method as
reported　earlier , while　the　components of E.ｃｏｌｌ　cell wall　were　investigated　as
shown in Figure↓／lnしorder to make sure if　the cell walls were purely isolated
from
cell materials or not, the　change of cell wall appearance'ヽduring　this　treatment was
examined under an electron microscope of the type SM-C2 Shimazu.
　|¥●　　　4　　　　　　　　　1　　　　　　●　－.i　　　　　　　啼　　・　　　I　　　　　　　　　　゛　
Ｅ． colt 2bT cells I
I　‘.　　　　　　　　　'･　　　　.I　　　　　　　"'
一両sintegrate ’by sonic oscillator for 30 mins.
―centrifuge　　　　　　　　　　　　　　　　　.J
uid　　　　　　　　　　　　　　ｐ
with ６Ｎ｡HCl in sealed tube
te and remove HCI
2 Ｎ. HCl in sealed tube
　remove HCl
amino acid｡componeりt　　　　　　｡・　carbohydrate component
　　　　　Identifiむationof amino acid and carbohydrate component were performed with
　　　　　叫ｅtechnique of paper partition‘chromatography.
　　　　　　　　　　　Figurel;　Analytical method of E. coli 2bT cell walls
　　　　　　　　　　　　　　　　　　　　Results　and　Discussion
　　　　　　　　　　　　　　　　■　　　　i　●　　｀　　　　　　　　　●　　　●　 　　　　　　　　　　　　　g
　As far as what appears in electron micrographs is　concerned, no differenc could be
found between resistant yeast (photo 2。3) and sensitive yeast （photo 1) but in the case
of E. coli there is ａ slﾌight differenceうetween resistant and sensitive strain, resistant
strain was slightly elongated bｙくthe effect of Streptomycin. Photo 4, 5, 8 and g show
that the cell wall materials　do/よ）t　contain any　impurity, so it can be considerd that
　　　　　　　　　　　　　　　・　・　｡　　　　　　　　　　　　　　　　　　　　　　　　｀ゝ1
the paper chromatograms shown here (Fig. 2) indicate the ami no acid and carbohydrate
component of pure cell walls. The chemical composition of E.coli cell wall has been
　　　　　　　　　　　　　　　　･14）　　　　　　　15）　‘　　　　　　　　　　　　’
shown in detail by Salton, and'Yoshida　studied also the chemical composition of cell
walls of many mutant E.･ｃｏｌｉand reported that the Streptomycin　resistant　strain did
not contain galactose while sensiti･V6 did. But in this investigation it has been demon-
strated that the cell walls of　Ｅ. ｃｏｌｌ2bT ｃｏｎ‘sistof glucose, mannose, galactose and
rhamnose, and　these ・components　had　not been　varied by　the　effect of Streptomycin
(Fig. 2, 1). Amino acid components　of　the cell walls　of resistant　strain　were　also
essentialy the same as those of sensitive strain as shown in Fig. 2, ２ and Fig. 2, 3.
　As shown in Fig. 2, 4‘the cell wall components of Eurocidin resistant Ｓ. ｃｐ.ｒｐ.ｎｎ.＾ｉａｐ.
and Fermicidin resistant ＆どerevisiaぐwere mannose, glucose and xylose, and identical
with those of sensitive ＳトごεΓevisiaereported previously.
　As these　antibiotics ･do not attack the cell　wall of microorganisms, even if these
micro-organisms acquired･the ■resistibilityto these antibiotics, the cell wall components
would not vary ； even if ｏｎｅ｡of,the enzymes in micro-organisms was inhibited by these
antibiotics, when　the function　of　this　enzyme has　been restored or supplemented in
the　resistant　strain　the　formation of‘ cell　body　might　be　same　as in the sensitive
strain.
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　　　　　　Figure 2. Paper chromatogram of cell wall hydrolysates.
1. Carbohydrate components of the cell walls of Ｅ. ｃｏｌｉ２ｂＴ、ｒｅsistant‘and sensitive
　strain.･･
2. Amino acid components of the cell walls of Ｅ. colt 2bT、sensitive strain
　to Streptomycin.
3. Amino acid components of the cell walls of E. colt 2bT、resistant strain
　to Streptomycin.　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　、●
4.　Carbohydrate components of the cell walls of Ｓ. cgダ卯球叱、
　　　　　A. Fermicidin resistant strain.
　　　　　B. Eurocidin resistant strain.　　　　　　　　　　　　　　　　　　　　　　"｀
　　　　　　　　　　　　　　　　　　　　　Summarry
　In order to make clear the machanlsm of microbial tolerance, as the change of the
chemical composition and property of cell wall is considered to be one of the factors
of building up resistibility against medicines, the composition of cell walls of Eurocidin
resistant　ざ.ｃｅｒｅｖiｓｉａｅ.Fermiciden　resistant　Ｓ. ｃｅｒｅｖiｓｉａｅ　andStreptomycin resi･
stant　Ｅ，ｃｏｌｌwas examined but it has been shown that there is no difference between
resistant strain and sensitive strain｡
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Explanation　of　photographs
Saccharomyces cereviがae, sensitive strain
???
, Eurocidin resistant strain
, Fermicidin resistant strain
Cell wall of ■Eurocidin resistant Ｓ．ａ･revisiae、treated with hot NaOH Solu.
Cell wall ０ｆFermicidin resistant Ｓ. ｃｅｒｃＤｉｓtｏｅ、ｔｒｅａｔedwith hot NaOH Solu.
£. colt 2bT sensitive strain,　≒　　　　　　　　’
1，　　　７タ　　　　Streptomycinresistant strain
8. Cell wall･:ofふ糾ヽJi･2bT 'sehsitive strain, disrupted in sonic･ oscillator (10 KC) for
　30 min.　　　　。　。。｡｡　　　　　。‥　。二　，
9. Cell wall 0丿瓦十?i2汀，仙･eptbmycin resistant strain disrupted in sonic oscillator
(10 KC) for 30, min.
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